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To study the efficacy of a treatment strategy for
the management of hypertensive urgencies, the
authors evaluated 549 patients admitted to the
emergency department. They were first assigned
to a 30-minute rest period, then a follow-up
blood pressure measurement was carried out.
Patients who did not respond to rest were ran-
domly assigned to receive an oral dose of an anti-
hypertensive drug with different mechanisms of
action and pharmacodynamic properties (perin-
dopril, amlodipine, or labetalol), and blood
pressure was reassessed at 60- and 120-minute
intervals. A satisfactory blood pressure response
to rest (defined as postintervention systolic blood

pressure <180 mm Hg and diastolic blood pres-
sure <110 mm Hg, with at least a 20 mm Hg
reduction in basal systolic blood pressure and ⁄ or
a 10-mm Hg reduction in basal diastolic blood
pressure) was observed in 31.9% of population.
Among nonresponders, 79.1% had a satisfactory
blood pressure response to the antihypertensive
drug treatment in a 2-hour average follow-up
period. No major adverse events were observed.
This treatment strategy, based on standardized
rest as an initial step and different antihyperten-
sive drugs, can be effective and safe for the
management of patients with hypertensive
urgencies. J Clin Hypertens (Greenwich).
2008;10:662–667. ª2008 Le Jacq

Patients with severe hypertension (SHT) with
no acute target organ damage (ATOD), usu-

ally known as a hypertensive urgency, are fre-
quently managed in the emergency department
(ED).1 In the past, an aggressive therapeutic
approach was advised to lower blood pressure on
the assumption that hypertensive urgency could
be associated with an increased incidence of acute
adverse events. Current recommendations from
international scientific and regulatory associa-
tions advise a gradual and controlled decrease
in blood pressure, avoiding fast-action–onset
antihypertensive drugs.2–4
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Hypertensive patients subjected to psychological
stress demonstrate blood pressure reactivity that is
highest in those with severe arterial hypertension.5

Resting is a proven maneuver to reduce this alert
reaction and could be associated with some blood
pressure reduction. Treating these patients without
considering this and the possibility of a spontaneous
lowering of blood pressure may lead to overtreat-
ment and tissue hypoperfusion. Several reports on
cerebrovascular and myocardial autoregulation
showed that an acute mean blood pressure reduction
>20% has been associated with ischemic events.6,7

The aim of this study was to determine the effi-
cacy and safety of a stepped therapeutic strategy
based on rest followed by the use of antihyper-
tensive drugs with different profiles of action to
manage patients with SHT without previous and
ATOD in the ED.

MATERIALS AND METHODS
Study Design and Setting
Between October 30, 2003, and April 30, 2004, we
conducted a cohort study evaluating a stepped-care
management strategy with a nested, randomized,
open-label, parallel comparison of 3 intermediate-
acting antihypertensive drugs.

Patient Selection
We included male and female patients aged
18 years or older who presented in the ED with
SHT, defined as a diastolic blood pressure (DBP)
level ‡110 mm Hg and ⁄or a systolic blood pressure
(SBP) level ‡180 mm Hg. Patients were excluded if
they presented with ATOD or any previous heart,
renal, or brain disease (see Definitions); if they had
recent surgery, acute trauma, infectious disease,
body temperature >37�C, or acute psychiatric dis-
ease; or if they had received an antihypertensive
drug within the previous 60 minutes. Pregnant
women were also excluded.

Before any intervention, every patient signed an
informed consent form that had been approved by
the institutional ethics committee. The clinical
research institutional board of the participant insti-
tutions also approved all protocols.

Methods
Blood pressure was measured following interna-
tional guidelines.3,4 An automated digital device
(HEM 714IC-IntelliSense, OMRON, Schaumburg,
IL) with appropriate cuff sizes was used in all par-
ticipating sites, and 3 separate consecutive readings
were obtained. An average of the second and third
readings was utilized.

Every eligible patient was evaluated with a com-
plete physical examination, including fundoscopy
and electrocardiography. Afterward, they were
placed in a seated position to rest, in a comfortable
and quiet room without talking or active listening
during a 30-minute period. Blood pressure response
to rest was then assessed, and patients were identi-
fied as responders or nonresponders (see Definitions
section). Responders were discharged and their
blood pressure was controlled in the ambulatory
care setting. Nonresponders to rest were randomly
assigned to a single oral dose of one of the follow-
ing drugs: amlodipine 5 mg, perindopril 4 mg, or
labetalol 200 mg. Patients were maintained on rest,
and blood pressure was reassessed at 60 and
120 minutes after the dose. Responders to drugs
were discharged, adding the drug tested at the same
daily dose to their therapeutic plan, while those not
responding were considered to have treatment fail-
ures. They completed their study participation and
were then managed by the physician as usual care
(Figure 1). All patients were contacted by telephone
48 to 72 hours after discharge from the ED to
verify any adverse events.

Definitions
1. ATOD: Acute retinal changes (exudates, hemor-

rhage, or papillary edema), heart (acute myocar-
dial ischemia, acute heart failure, acute aortic
dissection), kidney (acute renal failure), or brain
(stroke, hypertensive encephalopathy).

2. Blood pressure satisfactory response (respond-
ers): A patient with a postintervention SBP level
<180 mm Hg and DBP level <110 mm Hg,
with at least a 20-mm Hg reduction in basal
SBP and ⁄or a 10-mm Hg reduction in basal
DBP.

3. Safety of the treatment strategy: We consider
that the management of patients was safe if
there were both (1) Lack or reduced number
(<1%) of adverse events (see next point) in the
ED setting and (2) a mean blood pressure reduc-
tion <20% from baseline during follow-up in
the ED.

4. Adverse events: Major adverse events were car-
diovascular death, death due to any cause, myo-
cardial ischemia, or cerebrovascular accident.
Minor adverse events were hypotension, dizzi-
ness, or vertigo.

Statistical Analysis
The mean and standard deviations and, for categor-
ical ones, proportions and their 95% confidence
intervals (CIs) were utilized. Blood pressure changes
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within groups were compared using paired t-test,
and responses were expressed as percentages with
the chi-square test.

To obtain a precise estimate of the response to
the overall strategy, assuming a response rate of
70% with a precision of 95%, it was estimated
that the sample size would be at least 318 partici-
pants. We planned an effective sample size of 600
patients to get 3 groups of adequate size for
comparing response to drugs.

RESULTS
For the purposes of this study, 704 patients with
SHT and without ATOD, recruited in 31 sites from
Argentina, were identified. From those, 155 patients
were excluded because of previous brain, cardiovas-
cular, or renal disease; 549 were included from
October 30, 2003, to April 30, 2004. The follow-
up period in the ED ranged from 30 to 60 minutes
for those responding to rest and between 150 and
180 minutes for nonresponders.

Population characteristics of 704 SHT patients
without ATOD are presented in Table.

Blood Pressure Response to the Strategy
All patients showed a statistically significant blood
pressure reduction in response to rest, and a satisfac-
tory blood pressure response, as defined in the study,
was achieved in 31.9% (175 of 549). Blood pressure
changes are shown in Figure 2. Patients who did not
respond to rest (n=374) were randomly assigned to
one of the study drugs (amlodipine, 133; perindop-
ril, 139; labetalol, 102). About half of these patients
were classified as responders at 1 hour postdose
(53.2%; 95% CI, 48.1%–51.2%). At the end of the
second hour, 97 additional patients were classified
as responders (25.9%; 95% CI, 21.7%–30.6%)

SHT patients without ATOD
(n=704)

Patients with previous cardiac,  
renal or brain disease excluded

(n=155)

Drug treatment

Responders
(n=175)

Responders
in 60–120 min

(n=296)

Rest response        
(30 minutes)

Nonresponders in 60–120 min
(n=78)

Follow-up
(n=471)

Nonresponders (n=374)

SHT patients without ATOD and without any
previous cardiac, renal or brain disease

(n=549)

Personalized
treatment and

follow-up

Figure 1. Study design. SHT indicates severe hypertension; ATOD, acute target organ damage.

Table. Baseline Characteristics of Patients With Severe

Hypertension Without Acute Target Organ Damage

No. 704
Age, y 58.9±14.4
Male, % 51%
Systolic blood pressure, mm Hg 192.1±16

Diastolic blood pressure, mm Hg 106.4±13
Heart rate, beats ⁄ min 79.3±14
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(Figure 3). The overall cumulative response to the
strategy (including the rest and drug treatment
phases) was 85.8% (95% CI, 82.6%–88.5%).

Comparisons Among Drugs
Blood pressure favorable response (2 hours after
drug administration) was observed in 70.7% (94 of
133), 75.5% (105 of 139), and 84.3% (86 of 102)

of the amlodipine, perindopril, and labetalol
groups, respectively (amlodipine vs labetalol vs per-
indopril, P=NS). At the end of the first hour, the
following response rates were observed: amlodipine,
42.8% (57 of 133); perindopril, 51.8% (72 of
139); and labetalol, 68.6% (70 of 102) (labetalol
vs perindopril, P<.01; labetalol vs amlodipine,
P<.01; amlodipine vs perindopril, P=NS).
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Figure 2. Blood pressure response to rest. SBP indicates systolic blood pressure; DBP, diastolic blood pressure.
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Figure 3. Blood pressure response to drugs. SBP indicates systolic blood pressure; DBP, diastolic blood pressure.
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Safety of the Strategy and Adverse Events
In 5.7% (10 of 175) of responders to rest and
16.0% (60 of 374) of patients receiving drug treat-
ment, the mean blood pressure decrease was >20%
of the baseline value during observation in the ED.
Statistically significant differences were observed
among individual drugs in terms of the blood pres-
sure decrease safety criteria. In the first hour,
22.5% (23 of 102) of patients receiving labetalol
showed a mean blood pressure reduction >20 mm
Hg vs 5.8% (8 of 139) of patients receiving perin-
dopril and 4.5% (6 of 133) of patients receiving
amlodipine (labetalol vs amlodipine, P<.01; labeta-
lol vs perindopril, P<.01; amlodipine vs perindopril,
P=NS). Overall, the proportion of patients who
showed blood pressure decreases above the safety
criteria was 31.4% (32 of 102) in the labetalol
group, 9.8% (13 of 133) in the amlodipine group,
and 10.0% in the perindopril group (14 of 139)
(labetalol vs amlodipine, P<.001; labetalol vs perin-
dopril, P<.01; amlodipine vs perindopril, P=NS).
Only one patient, who received labetalol, had a
mean blood pressure decrease >30%.

No SHT-related or postintervention major or
minor events were reported in any of the patients
during their ED stay.

DISCUSSION
The treatment strategy, based on the assumption
that hypertensive urgency does not requires acute
blood pressure reduction, was shown to be effective
and safe. Notwithstanding that rest is recom-
mended as initial treatment for some patients with
hypertensive urgencies,8 no previous reports could
be found regarding its efficacy in a large population
in the ED. However, Rodrı́guez Cerillo and associ-
ates9 and Kotliar and colleagues,10 respectively,
found that 24% and 32% of 118 and 121 patients
with SHT were satisfactorily managed without
pharmacologic treatment. Although more patients
could be classified as responders if the rest period
had been more prolonged, practical reasons in the
usually crowded ED may impose a limit to the time
allocated to this strategy. However, Dieterle and
coworkers,11 evaluating the natural course of blood
pressure in 45 medical ED patients presenting with
moderate to severe hypertension but without target
organ damage, showed that after 30 minutes’ rest
only small additional changes in blood pressure
could be expected.

Most of the patients who needed antihyperten-
sive drugs in our study were classified as respond-
ers (79.1%). We employed 3 antihypertensive
drugs with different mechanisms of action and

pharmacodynamic properties, and despite the initial
higher response with labetalol, all 3 drugs showed
similar response rates at the end of the 2-hour fol-
low-up period. Since the allocation of treatment
groups was randomized but not blinded, there were
more patients assigned to perindopril and amlodi-
pine than to labetalol, suggesting that some bias
may have been introduced; we suggest that the dif-
ference, if it exists, is probably small. As we
expected, labetalol showed a higher proportion of a
mean blood pressure reduction >20%, but only in
the first hour postdose. No adverse events were
reported in any of the patients in the ED; neverthe-
less, some minor adverse effects (orthostatic hypo-
tension, dizziness, and vertigo) were observed
during the follow-up period outside the ED.

Drug selection could be an issue when deciding
how to achieve a gradual and controlled reduction
of blood pressure. We did not include diuretics as a
therapeutic alternative, considering that in SHT
patients with normal renal function, pressure ⁄natri-
uresis reaction could be activated and a relative
hypovolemic status might be present. The 3 drugs
with different mechanisms of action used in our
study showed similar response patterns at 2 hours
postdose, suggesting that there are no reasons to
select one of these drugs over the others for the
treatment of SHT in patients without ATOD.

A nonaggressive stepped approach like the one
evaluated could constitute an alternative to a more
intensive intervention employing more rapid-onset
action antihypertensive drugs. Further research is
needed to explore even less intense strategies to
manage the hypertensive urgency in the ED and
also the achievement of better long-term blood
pressure control during follow-up to prevent
cardiovascular events in the future.
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N. Vita (Hospital Italiano de Rosario, Santa Fe);
E. Ylarri (Hospital de Olavarrı́a, Bs. As.).

VOL. 10 NO. 9 SEPTEMBER 2008 THE JOURNAL OF CLINICAL HYPERTENSION 667


